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	ED 3700 – Curriculum and Instruction for Minors: Mathematics
Unit Plan Template
	Subject Area
	Math

	
	Grade Level
	Grade 4

	
	Topic
	2D and 3D Shape, Space and Measurement

	
	Length of Unit (days)
	20 days



Rationale
This four-week unit is an exploration of shape, space, and measurement in 2D and 3D objects.  The unit is divided into three interrelated parts: 2D Shapes, Area, and 3D Objects.  Students will begin with a 2D shapes, expanding on their knowledge of regular and irregular polygons by exploring aspects of congruency and symmetry.  They will engage in a variety of hands on and visual processes to gain a greater understanding of polygons and their relation to each other.  From 2D shapes students will move on to the concept of area.  They will calculate the area of spaces in units squared, centimeters squared and meter squared.  They will explore the relationships between shape, space in area, eventually examining how length and width contribute to the area formula.  Lastly, students will explore rectangular and triangular prisms.  Building on what they know of shapes from earlier in the unit, they will recognize aspects of congruency and symmetry as they deconstruct these shapes into nets.  
This unit is closely tied to numeracy as it expands of spatial understanding.  As such, it will strongly appeal to visual and kinesthetic learners because students will build and create shapes while exploring their mathematical relationships.  Using pattern blocks, tangram tiles, 3D shape models, and net building manipulatives students will conduct experiments and nots observations, adding to their overall understanding of shape and space.  Throughout the unit these concepts will be closely tied to real life scenarios.  Students will examine how symmetry and congruency relate to elements of design, and will examine the area of spaces inside and outside the school.  Examining 3D shapes will complete their understanding of special design and will more closely examine elements of construction and architecture.  The final project will challenge students to design their own space, using what they have learned throughout the unit.
Ideally, this unit would be well situated in the second half of the year as it connects to skills regarding multiplication, division and fractions.  Students can use multiplication formulas when calculating area, and use fractions for dividing shapes and spaces.  Shape, space, and measurements provides many opportunities to visually represent these concepts, and may expand on student understanding of earlier concepts.
By the end of this unit students will have a greater understanding of shape and space in their everyday world.  They will be able to attributes elements of their learning to the division of space and elements of design in art, architecture, and construction.
	Desired Outcomes

	Overall Goals
	Essential Questions

	The unit will be divided into three parts

I) 2D Shapes and Space: Students will expand on their understanding of regular and irregular polygons by exploring aspects of symmetry and congruency.

II) Area: Students will expand on their knowledge of perimeter by learning how to measure the space within a shape.  They will closely examine the relationship between shape and space in regards to area.

III) 3D Shapes: Students will learn to recognize and build right rectangular and right triangular prisms.


	Main Question: How can instances of area, congruency and symmetry help us to design a space?
· How an recognizing congruency and symmetry help us in the real world?

· How do we measure the area of regular and irregular polygons accurately and effectively?

· What is the most effective way to subdivide a space to adequately meet the needs of people who use it?
· What strategies can be used to build 3D spaces?

	Outcomes

	Program of Studies Outcomes
	Lesson Outcomes

Students will…

	General Outcome Shape and Space (Transformation): Collect, display and analyze data to solve problems.

	1. Demonstrate an understanding of congruency, concretely, and pictorially. [CN, R, V] 
	· Define congruency. (A polygon that has the same size and shape as another polygon.  Essentially, it is the element of sameness within an object.)
· Know the characteristics of congruent shapes.  (Corresponding congruent sides, vertices, the same area, and the same shape.)

· Be able to identify congruent shapes.

· Be able to transform congruent shapes on a grid.

· Be able to draw congruent shapes.

	2. Demonstrate an understanding of line symmetry by:

· Identifying symmetrical 2D shapes.

· Creating symmetrical 2D shapes.

· Drawing one or more lines of symmetry in a 2D shape.

[C, CN, V]
	· Identify lines of symmetry by folding.

· Use transparent mirror to test for symmetry and complete a symmetrical shape.

· Use symmetry to identify and sort shapes in the environment.
· Sort shapes according to the number of lines of symmetry.

· Describe symmetry in 2D shapes.

· Create symmetrical shapes.

	General Outcome Shape and Space (Measurement): Use direct and indirect measurement to solve problems.

	1. Demonstrate an understanding of regular and irregular 2D shapes by:

· Recognizing that area is measured in square units.

· Selecting and justifying referents for the units cm2 or m2.

· Estimating area, using referents in cm2 or m2.

· Determining and recording area (cm2 or m2).

· Constructing different rectangles for a given area in order to demonstrate that many different rectangles may have the same area.

[C, CN, ME, PS, R, V]
	· Begin to understand the relationship between perimeter and area.

· Perimeter and area must have different units of measurement because the are measuring different distances.

· The area of a shape has an effect on the perimeter.

· Define area as the space within a shape.

· Understand how to measure a rectangular object using square units.

· Be able to justify the size and shape of a unit relative to the size and shape of the area they are measuring (using tangram tiles).

	2. 
	· Estimate and measure an irregular shape in square units.

· Measure area using cm2 or m2.

· Understand that area is a measurement of length times width of a rectangular shape.

· Recognize that different rectangles can share the same area.

· Justify the use of cm2 or m2 for measuring certain spaces.

· Estimate the area of regular and irregularly shaped objects.



	General Outcome: Shape and Space (2-D and 3-D Shapes) - Describe the characteristics of 3-D objects and 2-D shapes, and analyze the relationships among them.

	4. Describe and construct right rectangular and right triangular prisms. [C, CN, R, V]
	· Students will be able to recognize different prisms.

· Students will construct and recognize nets for different prisms.

	Resources Needed

	Math Raft Race: This resource is a sound review of patterns and relations, 3D and 2D shape and space, and data management.  An excellent review activity. http://www.learnalberta.ca/content/me4rr/index.html 

Alberta Education.  (2007).  Planning Guide: Area.  Sample Activities for Teaching That Area is Measured in Square Units.  Online Guide to Implementation. www.learnalberta.ca
Alberta Education.  (2007).  Planning Guide: Transformations.  Online Guide to Implementation. www.learnalberta.ca
Creative Parties: Games and Activities (Website for tangram puzzles) - http://www.fun-stuff-to-do.com/tangrams.html 
Marian, S., Hope, J. (2008).  Math Focus 4. Toronto: Pearson.


	


	
	Assessment Tool Overview

	Assessment Tool Title
	Outcomes
	Description
	%
	For
	AS
	OF

	Designing Your Own Space!
(Final Unit Project)
	Demonstrate an understanding of line symmetry by:

· Creating symmetrical 2D shapes.

· Drawing one or more lines of symmetry in a 2D shape.

Demonstrate an understanding of congruency, concretely, and pictorially. [CN, R, V]

Demonstrate an understanding of regular and irregular 2D shapes by:

· Recognizing that area is measured in square units.

· Selecting and justifying referents for the units cm2 or m2.

· Estimating area, using referents in cm2 or m2.

· Determining and recording area (cm2 or m2).

· Constructing different rectangles for a given area in order to demonstrate that many different rectangles may have the same area.

4. Describe and construct right rectangular and right triangular prisms. [C, CN, R, V]

	Students will choose to design a space using what they have learned of area and transformations.  Some of their options may include designing:
· Their dream bedroom.

· Their ideal classroom.

· A garden for the school.

· A plot of land for farming (This would easily tie into social studies if they were designing the plot for a homesteader.  They would have to allocate access to resources, as well as their home, barn, and fields.)

· The interior of a business (like a pet shop or restaurant)

They will represent their design in two ways:

· Using graph paper, colored pencil, and legend.

· Using a 3-D Model

1) They will use graph paper, colored pencils, and legend to represent their interior design.  They will also have to follow certain parameters.  For instance, they must show:

· They must estimate a realistic area for the space they are designing in meters.  Every centimeter on their grid paper will represent one meter. 
· They must have at least two congruent objects in their room.  One regular and one irregular.
· Two different sized rectangular objects with the same area.  

· They must have at least one symmetrical object or design in their design.  Indicate the line of symmetry and explain the symmetry.

· They must record the area of each object in square units.

The part of the project will be accompanied with a short write up that explains these elements in their design.

2) The students will recreate their model in a 3-D format.  Using what they know of prisms and nets, their model must include at least 2 prisms representing objects in their design (a table, dresser, house, etc).

This project will have an element of peer and self-reflection.  Before handing in their final project they will use a checklist to share and discuss with their partner.  Their partner will ensure that they have all the elements properly represented in their design.
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	Transformation Challenge (Part I)
	Demonstrate an understanding of line symmetry by:

· Identifying symmetrical 2D shapes.

· Creating symmetrical 2D shapes.

· Drawing one or more lines of symmetry in a 2D shape.

[C, CN, V]
	A challenge consists of a series of questions that students are challenged to solve within the math period (Yes it does sound remarkably similar to a quiz, doesn’t it?).  Questions will be taken from the planning guide assessment examples on Learn Alberta.  The first question will be answered collaboratively in their table groups.  The remaining must be answered individually. 
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	Area Challenge (Part II)
	Demonstrate an understanding of regular and irregular 2D shapes by:

· Recognizing that area is measured in square units.

· Selecting and justifying referents for the units cm2 or m2.

· Estimating area, using referents in cm2 or m2.

· Determining and recording area (cm2 or m2).

· Constructing different rectangles for a given area in order to demonstrate that many different rectangles may have the same area.

[C, CN, ME, PS, R, V]
	A challenge consists of a series of questions that students are challenged to solve within the math period (Yes it does sound remarkably similar to a quiz, doesn’t it?).  Questions will be taken from the planning guide assessment examples on Learn Alberta.  The first question will be answered collaboratively in their table groups.  The remaining must be answered individually.
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	3D Objects Challenge (Part III)
	4. Describe and construct right rectangular and right triangular prisms. [C, CN, R, V]
	Their 3D Challenge will be completed in groups made up by the teacher.  They will be given a series of 3D prism models and each group will be asked to recreate them using paper, scissors and glue.  In other words, they must measure the 3D object, construct the net and assemble the shape out of paper.  Each group will be given about 5 shapes.  This means that every group member must make at least one shape.  Students may assist their other group members through discussion and peer teaching.  
Differentiation:

· Create the groups based on similar ability.

· The ability of the group may influence which shapes are allotted to each group.  For instance, stronger groups could tackle shapes beyond rectangular and triangular prisms.

· Perhaps stronger groups could also face more complex challenges.  For instance, they could assemble their shapes according to a larger or smaller scale.  
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	Formative Tasks!

Group Challenges, Exit slips, worksheets
	These will assess various outcomes throughout the unit and will vary depending on the day.  Refer to lesson plans for more specific examples.
	Group challenges: These are short challenges usually given at the beginning of a lesson.  The teacher supplies a question, usually one assessing prior knowledge or reviewing material from the day before.  The students are allowed to confer with their group members and come up with a short one or two sentence answer to the question.  (Usually they are challenged to come up with a definition or explanation.)

Worksheets: Work students do within the lesson will be added to their math duotang.  The teacher will use observational assessment to determine student progress.

Math Journal: Students keep a math journal.  This is a space for integrating both literacy and numeracy.  Students will tackle certain problems given by the teacher and will be asked to give a short explanation of their thinking in their math journal.  The teacher will read and comment on student work in their math journal.

Anecdotal Observations: As students are completing a task the teacher will carry a clipboard to record student progress.  These observations will be added to the student’s math file.
	0
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	Monday
	Tuesday
	Wednesday
	Thursday
	Friday

	Review of Polygons:
· Using cut out shapes, have students sort shapes according to the number of sides, vertices, and whether or not they are a regular or irregular shaped polygon.

Congruency:
· Introduce the definition of congruency to the students. 

· Have them explore this resource online through learn Alberta.  Students will have to manipulate the shapes and determine if they are congruent or similar. 

· Alternate Activity (Depending on tech available): Using isometric dot paper have students create their own shapes on two separate sheets of paper.  Have students cut out the shapes and overlay them to decide on whether or not they are congruent.

· Have students fill out a Freyer Model to express their understanding of congruency.  (WS)
	Symmetry
What is the relationship between the sides of a shape and lines of symmetry?

· Define symmetrical shapes.

· Activity: Have students cut out and fold different shapes to determine lines of symmetry.  Create a chart to record the number of equal sides a shape has to the number of lines of symmetry the shape possesses.  Which shapes have the most lines of symmetry and which have the least?
	Symmetry
What is the benefit of having symmetry in a shape or design?

· Activity: Use a transparent mirror to check for lines of symmetry in shapes and designs.

· First use the mirrors to identify lines of symmetry in common images (such as flags, faces, etc)

· Then use the mirrors to make our own symmetrical shapes on isometric dot paper.
	Symmetry & Congruency
What is the relationship between symmetry and congruency?

How can we describe symmetry and congruency using mathematical language?

· Activity: Students will be given to copies of one shape.  They are to just out each.  On one shape they will use lines of symmetry to create a symmetrical design using pencil crayons.  The other will exemplify a non-symmetrical design.

· Students will write up a description of each shape, explaining why each is symmetrical or non-symmetrical.

Reference: Chapter 2: Lesson 5 – Communicating about Symmetry


	Transformation Challenge

Students will complete their assessment on concepts we have worked on throughout the week.
In Art students will complete a
Symmetrical Art Project
Create name art monsters by reflecting the student’s handwritten name along a line of symmetry using the transparent mirrors. (Example)

Alternate activity: Students will explore symmetry within faces and learn how to draw faces realistically.  Using a picture of themselves, they will cut out half their face, stick it to paper, and then use a reflective mirror to draw the other side of their face.  

	Assessment

· Observe students as they sort their polygons and then further when they experiment using the Learn Alberta resource.  Note students’ progress, their struggles and their successes.
	Assessment

· Students’ progress on their charts.  Are they correctly identifying the lines of symmetry?
	Assessment

· Take in student designs on their isometric dot paper.
	Assessment

· Math journal write up
	Assessment

· Transformation Challenge: Written assessment

· Students’ final art project.

	Outcomes
Demonstrate an understanding of congruency, concretely, and pictorially. [CN, R, V]
	Outcomes
Demonstrate an understanding of line symmetry by:

· Identifying symmetrical 2D shapes.

· Drawing one or more lines of symmetry in a 2D shape.

[C, CN, V]
	Outcomes
Demonstrate an understanding of line symmetry by:

· Identifying symmetrical 2D shapes.

· Creating symmetrical 2D shapes.

 [C, CN, V]
	Outcomes
Demonstrate an understanding of line symmetry by:

· Identifying symmetrical 2D shapes.

· Drawing one or more lines of symmetry in a 2D shape.
Demonstrate an understanding of congruency, concretely, and pictorially. [CN, R, V]


	Outcomes for Transformation Challenge

(All outcomes listed from earlier in the week)
Outcomes for Art
Demonstrate an understanding of line symmetry by:

· Creating symmetrical 2D shapes.

 [C, CN, V]
Component 4 MAIN FORMS AND PROPORTIONS: Students will perfect forms and develop more realistic treatments.

· Many shapes are symmetry.
· Images can be portrayed with varying degrees of realist.
Component 5 ACTIONS AND VIEWPOINTS: Students will select appropriate references for depicting.

· Looking at negative shapes helps create a different view of something.

	Monday
	Tuesday
	Wednesday
	Thursday
	Friday

	Area – Perimeter Pre-Assessment and Intro into Area
Can we use the same unit of measurement that we use for perimeter to measure area? Why or why not?

· Activity: Read the story Spaghetti and Meatballs for All by Marilyn Burns to the students.  This story introduces students to the relationship between perimeter and area.

· Challenge students to find different arrangements of tables for the Comforts’ dinner party and record them in their math journals.  Use this as a pre-assessment to their knowledge of area.

· 
	Area – Area Continuation, using tiles to measure area of rectangular objects.
See discussion questions on worksheet for main questions.

· Define area.

· Briefly reflect on our findings from the previous lesson and how perimeter might relate to area.
· Activity: Have students find the area of a rectangular object using one pattern block.  Students will record area in units squared and answer a series of discussion questions relating to the activity.
	Area – Measuring the area of irregular objects using tiles
How can I estimate and find the area of an irregularly shaped object in square units?

· Conduct a group challenge – Write a detailed and accurate definition of area.  What is it and how is it measured?

· Activity 1: Students will receive a handout with several irregular shapes pictured.  They must estimate and then discover the area in units squared using one type of pattern block.  

· Discuss with students some of the strategies they used in estimating and finding the area.

· Filler of tangram puzzles.
	Area – Measuring the area of regular and irregular objects using cm grid paper.
Expand on congruency.
How can I use cm grid paper to find the area of regular and irregularly shaped objects?

·  Group challenge: How do we find the area of one side of the pattern block? What unit would we use?

· Activity 1: Students will trace pattern blocks on cm grip paper to discover their area in cm2.
· Activity 2: Students will find the area of skin on their hand in cm2.  They will do this b tracing their hand on cm grid paper and discovering the area.

· Students will write in their math journal and answer to the question: How might we use congruency to help us estimate the area of certain pattern blocks? We will discuss this question together at the end of class.
	Area – When to use cm2 and when to use m2.
How do we find the area of large spaces?

· Introduce the various tools for measuring large spaces (meter stick and measuring wheel)

· Students will complete an “Area Scavanger Hunt” that asks them to find the area of various spaces around the school in m2.  They will use what they know of measuring regular and irregular shapes to assist them with this process.  

· When finished with their measurements they will choose one area to represent visually using cm grid paper.  They will start this project and finish in the next lesson (this will help prepare them for the final project).

	Assessment:

· Math Journal Problem: Drawing of shape of the table arrangements and listing the perimeter will serve as a pre-assessment of grade three material.


	Assessment:

· Math worksheet: “Area in units Squared”
	Assessment:

· Group challenge: Slips of paper with the definition of area written on them.

· Completed “Area of Irregular Shapes” Worksheet
· Answers during group discussion.
	Assessment:

· Group Challenge: how would we find the area of one side of the pattern block? What unit would we use?
· Math journal question: How can we use congruency to help us measure area?

· Tracings on student’s cm grid paper.
	Assessment:
· “Area Scavanger Hunt Worksheet) – the ability to accurately measure the area of large spaces.
· Representation of space using cm grid paper.

	Outcomes: (Grade 3)

Demonstrate an understanding of perimeter of regular and irregular shapes by:

· estimating perimeter, using referents for cm or m
· measuring and recording perimeter (cm, m)
· constructing different shapes for a given perimeter (cm, m) to demonstrate that many shapes are possible for a perimeter. 
[C, ME, PS, R, V]

	Outcomes:
3. Demonstrate an understanding of area of rectangular and irregular 2D shapes by:

- Recognize that area is measured in square units.

- Determining and recording area in cm2 or m2

	Outcomes:

3. Demonstrate an understanding of area of rectangular and irregular 2D shapes by:

- Recognize that area is measured in square units.

- Estimating area, using referents for cm2 or m2

- Determining and recording area in cm2 or m2
	Outcomes:

3. Demonstrate an understanding of area of rectangular and irregular 2D shapes by:

- Recognize that area is measured in square units.

- Estimating area, using referents for cm2 or m2

- Determining and recording area in cm2 or m2

5. Demonstrate and understanding of congruency, concretely and pictorially.
	Outcomes:
3.Demonstrate an understanding of regular and irregular 2D shapes by:

· Selecting and justifying referents for the units cm2 or m2.

· Estimating area, using referents in cm2 or m2.

· Determining and recording area (cm2 or m2).



	Monday
	Tuesday
	Wednesday
	Thursday
	Friday

	Area – Different rectangles have different area.  
What is the relationship between the area and the perimeter?
· Student will return to their scavenger hunt and 2D representation from last class.  They will see if there were any rooms that shared the same area.  Did the shape of the rooms differ even though the area is different? How is that possible.

· Returning to their 2D design from yesterday, students will redesign the space by adjusting the length and width of the room but maintaining the same area.  What effect may this have on the architecture of the building?

· Alternate activity: Challenge students to see how many different rectangular shapes they can create that share the same area but have different length and width measurements.  They can use a variety of manipulatives including: square pattern tiles, geoboards, graph paper, etc.)
	Area Challenge
Students will complete an assessment based on their learning over the past week.  
	3D Shapes – Different types of prisms.
How do we describe the difference between a rectangular prism and a triangular prism?

Students will short different prism’s according to whether they are rectangular or triangular prism’s.  Using a chart, they will note the number of sides, vertices, and faces.  They will note any patterns they see.
	3D Shapes – Introduction to Nets
How do we build a three dimensional object?
· Group challenge: Define a prism? What is the relationship between the sides, vertices, and faces?

· Using the net building kit, students will play to produce 3D shapes.  When they have completed a shape they will flatten it to determine what the net looks like.  They will record their net’s shape using isometric dot paper.

· Alternate activity (making ICT connection): Students will make and construct nets using digital manipulatives.  They will print at least one net and assemble the 3D shape out of paper.
	3D Shapes – Nets, Congruency, Symmetry, and area
Using the nets they created yesterday, students will analyze their net for signs of congruency, symmetry.  Their last challenge will be to find the area of their net.  They will explain how they found this area in a math journal entry.

	Assessment

· The 2 finished room designs on graph paper.
· Alternate activity: A complete set of rectangles with the same area but different perimeter.
	Assessment
· Area challenge
	Assessment

Completed chart
	Assessment

· 1 net
· 1 3D Shape
	Assessment

Math journal: How do we find the area of a net?

	Outcomes

3. Demonstrate an understanding of regular and irregular 2D shapes by:

- Construction different rectangles for a given area in order to demonstrate that many different rectangles have the same area.

	Outcomes
All outcomes listed from within the past week.
	Outcomes
4. Describe and construct right rectangular and right triangular prisms. [C, CN, R, V]
	Outcomes

4. Describe and construct right rectangular and right triangular prisms. [C, CN, R, V]
	Outcomes

4. Describe and construct right rectangular and right triangular prisms. [C, CN, R, V]

	Monday
	Tuesday
	Wednesday
	Thursday
	Friday

	3D Shape challenge
This challenge will be conducted in groups.  Each group will be given a series of prisms.  Each group must recreate the prisms exactly.  They may use any of the tools and strategies we’ve used from the week.
	Final Performance Assessment
Introduce the project to the students.  Include an example, and detailed explanation.  Students may start some preliminary planning.  
	Final Performance Assessment

Students will complete the 2D modeling of their space.


	Final Performance Assessment

Students will start working on the 3D model of their space by making and constructing the nets for their prisms.  
	Final Performance Assessment

Students will conduct peer review.  In the remaining time, they will finish up the details on both of their models.  

When finished they will be handed into the teacher and put on display in the classroom.

	Assessments
3D Shape Challenge
	Assessments

· Completed 2D Model using graph paper

· Completed 3D model using a shoe box and paper.

· Write up for 2D model.

	Outcomes

4. Describe and construct right rectangular and right triangular prisms. [C, CN, R, V]
	Outcomes

Demonstrate an understanding of line symmetry by:

· Creating symmetrical 2D shapes.

· Drawing one or more lines of symmetry in a 2D shape.

Demonstrate an understanding of congruency, concretely, and pictorially. [CN, R, V]

Demonstrate an understanding of regular and irregular 2D shapes by:

· Recognizing that area is measured in square units.

· Selecting and justifying referents for the units cm2 or m2.

· Estimating area, using referents in cm2 or m2.

· Determining and recording area (cm2 or m2).

· Constructing different rectangles for a given area in order to demonstrate that many different rectangles may have the same area.

Describe and construct right rectangular and right triangular prisms. [C, CN, R, V]




Lesson Plan – Date:  June 2, 2016      

*Note: This lesson plan was done as a microteach.  In reality, it would probably cover two 40 min lessons with grade four’s.               

Grade/Subject: Grade 4 Math  Unit: __Measurement and 2D Shapes_        Lesson Duration: 45 min
	OUTCOMES FROM ALBERTA PROGRAM OF STUDIES 

	General Learning Outcomes

Shape and Space (Measurement): Use direct and indirect measurement to solve problems.



	SLOs

3. Demonstrate an understanding of area of rectangular and irregular 2D shapes by:

- Recognize that area is measured in square units.

- Determining and recording area in cm2 or m2


	Students Will

· Define area.

· Understand how to measure a rectangular object using square units.

· Be able to justify the size and shape of their tiles relative to the size of their shape.

· Begin to understand the relationship between perimeter in area.  

· We cannot use the same unit of measurement for perimeter as we do for area.

· The area of a shape has an effect on perimeter.

	Prior Knowledge

· From earlier in the unit, students will have an understanding of 2D shapes, they will be able to recognize symmetry and the names of polygons.  They will recognize regular and irregular polygons.

· They will have an understanding of multiplication and division facts from earlier in the year.

· In grade three, they have examined and measured perimeter.  This lesson will be their first introduction to area.

	Materials

	Teacher

· White board

· Marker

· Magnetic square tiles (if available)

· Spaghetti and Meatballs for All
	Student

· Pencil & Eraser

· Tiles
· Paper/Journal
· Worksheet: Area in Units Squared

	 Key Questions:

· What is the distance around the outside of a shape called?
· What other ways could Mrs. Comfort arrange the tables so all 32 people could have a seat? You may use more than 8 tables.

· Can we use the same unit of measurement that we use for perimeter to measure area? Why or why not?
· Was your unit of measurement accurate? Why or why not?

· What shape would be the best for measuring area of your paper? Why?

· Is there a faster and more efficient way to find the area that does not involve covering the entire sheet with tiles?


	Written/Performance Assessments:  

· Math Journal Problem: Drawing of shape and listing the perimeter will serve as a pre-assessment of grade three material.

· Table results and written answers to questions on their math worksheet.

	PROCEDURE

	Introduction (15 min.):
	

	Read Spaghetti and Meatballs for All by Marilyn Burns: This activity will serve as a review of perimeter for students.  (Situate students in front of a white board so that you may model the story using square tiles (ideally) or white board markers.)

· As you read the story, add the important pieces of information to the board: 32 people are attending and there are 8 tables.  Draw all the tables separate.

· Will everybody have a seat? How do you know?

· Possible answers: 

· Each person will have a seat because a square has 4 sides.  There are 8 tables.  4x8 is 32. 

· Each person will have a seat because a square has four sides.  I skip counted by four and reached 32.

· What is the distance around the outside of a shape called? (Perimeter( Write the word at the top of the board.  We can say that each side of the table is 1m long, making a 4 m perimeter of the square.)

· Continue with the story.  Push two tables together.  Will the four people who have arrived be able to sit down? (Yes, the perimeter of the rectangle they made is 6 now)

· 6 more people arrive.  If they push the tables so 6 of them are together, will they all be able to sit? (Yes the perimeter of a two by three rectangle is 10)

·  At this point ask the students: Do they see a problem developing?
· Even though the tables are being pushed together they are eliminating sides of the table, in other words, the perimeter is getting smaller.  

· Introduce the term area: We call the space inside the perimeter the area (write this word at the top of the board).  Though the area is always increasing, the perimeter does not increase the same amount.  

· Continue through the story, modeling the table arrangement as more and more people come to the party.  Each time note the perimeter and the area of each table.  Finish the story before transitioning to the math journal problem.


	Body (     25     min.):

	Task 1: Math Journal Group Problem (10 min):  Mrs. Comfort decided to order more tables.  What other ways could she arrange the tables so all 32 people could have a seat?
· Send students back to their table groups.  One person in each group needs to grab some square tiles for their group.  The rest must get out pencil and math journal/scrap paper.

· They will have ten minutes to find as many arrangements as possible.  Each time they find an arrangement, each individual must draw a picture of the arrangement and write the perimeter in units.

· Each person must have at least one solution in their book by the end of the time limit.  Each member is responsible for ensuring that the other members of their group have a solution.

· Observational assessment: During this time note the participation of each group members.  Who appears to be struggling, who is getting the concept quickly? Check students’ recording as you walk around.  Are they representing the perimeter accurately?

· As the activity is wrapping up, ask one representative from each group to draw a picture of their table arrangement.  Ask a different group member to explain their process and how they calculated the area.

Final question: Can we use the same unit of measurement that we use for perimeter to measure area?

· We measure area in units squared.  We indicate that with a small raised two.  We will talk more about why the units are squared in later lessons…

Transition: Close your math journal/flip over your paper.  For this next activity we are going to focus mainly on area.  Listen to instructions.  I will call table groups to the front to retrieve their tiles when finished with the instruction.

Task 2: Finding the area (in units squared) using tiles (15 min) - Students will find the area of their rectangular piece of paper (or the cover of their math journal) by laying tiles over the surface.  Ideally, each student will get the chance to use at least two different tiles and record the results on their worksheet.  As an alteration for time, each student will find the area using one tile shape, afterwards, they will find a partner with a different tile shape and record their partner’s results.  They may compare their areas to answer the following questions in writing:

· Was your unit of measurement accurate? Why or why not?

· What shape would be the best for measuring area of your paper? Why?

Differentiation: 

· Weaker students my want to choose a more even sided shape, such as the square.  They will be easier to arrange on the text book.  Stronger students may use a more irregular shaped object.  

· For more advanced students, have irregular shaped outlines.  Is it still possible to find the area?

Filler activity: For the more advanced students that may finish early, give them an irregular shape outline and challenge them to find the area using the tiles.

 

	Closure ( 5  min.):      
	 

	Call students together to review the answers to the questions on the sheet.  Additionally ask, is there a faster and more efficient way to find the area that does not involve covering the entire sheet with tiles?
During this discussion I would like them to note that:

· Larger shapes will result in a smaller area.  Smaller shapes will result in a smaller area.

· Some shapes, like an octagon, are not entirely accurate because they leave small gaps in between the shapes when they are put together.  Similarly, triangles will not be flush with the corners.

· Ideally, the students will have noticed that they do not have to cover the entire surface area to find the area.  If they lay the shapes down the length and width of their paper the can multiply the length times the width to find the area.  Though I will introduce this idea to the students in the discussion if time, we will deal with this concept more in later lessons.

Clean up: Return tiles to the bins and put away math books. 

In following lessons, we will:

· Use the length and width to measure units squared and centimeters squared.

· Find the area of irregular shaped objects, we will do more work with tangram tiles to discover this concept.

· Estimate the area of regular and irregular shaped objects.



	Resources consulted:

	· Spaghetti and Meatballs for All by Marilyn Burns
· Alberta Education.  (2007).  Planning Guide: Area.  Sample Activities for Teaching That Area is Measured in Square Units.  Online Guide to Implementation. www.learnalberta.ca


Lesson Plan 2 – Date:  ____________                      

Grade/Subject: Grade 4 Math  Unit: __Measurement and 2D Shapes_        Lesson Duration: 50 min
	OUTCOMES FROM ALBERTA PROGRAM OF STUDIES 

	General Learning Outcomes

Shape and Space (Measurement): Use direct and indirect measurement to solve problems.



	SLOs

3. Demonstrate an understanding of area of rectangular and irregular 2D shapes by:

- Recognize that area is measured in square units.
- Estimating area, using referents for cm2 or m2
- Determining and recording area in cm2 or m2
	Students Will
· Understand how to measure an irregular object using square units.

· Be able to justify the size and shape of their tiles relative to the size of their shape.

· Estimate the shape needed and the number of blocks needed to create that shape.

	Prior Knowledge

· In the prior lesson students were introduced to the concept of area, and used tangram tiles to measure the area of a rectangular surface.

	Materials

	Teacher

· White board

· Markers

· Outline of irregular shape already drawn on board

· Magnetic tangram pieces (optional)
	Student

· Pencil Eraser

· “Area of irregular shapes” worksheet 

· Tangram puzzle (If finished early)

	 Key Questions:

· What is area? (Review from yesterday)

· How can I find the area of an irregularly shaped object?

· What strategies did you use when estimating the area of your shape?

· Was this task easy or difficult? What made it so?

	Written/Performance Assessments:  

· Group challenge: Slips of paper with the definition of area written on them.

· Completed “Area of Irregular Shapes” Worksheet

· Answers during group discussion.

	PROCEDURE

	Introduction (5 min.):
	

	Group challenge! (5 min) Present students with the following question: What is area? 

· They will have 5 minutes or less to come up with an “expert definition” (this is a full sentence definition that will fully describe the concept of area using the appropriate terminology) in their groups.
· They will discuss, and then one person from each group will write the definition and group number on the paper.  They will then bring the paper to Ms. V.
· Once Ms. V has the group’s paper, they may move quietly to the carpet to hear about the math activity for the day.


	Body (     43    min.):

	Award Points/Read Definition (3 min):

· Read the definitions and award points to the groups based on the accuracy of their definition.
· A full point definition may sound something like this: “A measurement of the space inside the perimeter of a 2D shape.  Area may be measured by multiplying the length times the width.”
Direct Instruction/Explaining Challenge of the Day (10 min):

· Draw a rectangular object on the board.  Ask students: Hands up if you can tell me how would you measure the area of this object? Possible answers would include:

· “I could use square tiles and lay them down to measure the inside of the object”

· “I would lay tiles down to measure the length and width of the object.  I could then multiply the length times the width.”

· “I know the object is symmetrical.  I could cover half the shape with tiles and them multiply that number by two.”

· Present students with an irregularly shaped object at the board (created beforehand using the tangram tiles).  Ask: How can I measure the area of this irregular shape?
· Brainstorm possibilities for measuring the area of the shape with the students.  Be sure to explain:

· When measuring the area, it is important that you use only one shape (either all triangles, all squares, etc.).  Area is a regular measurement so it is important to use the same unit of measurement throughout all your calculations.

· Just as we discussed last lesson, having gaps between your shape does not lead to an accurate measurement.  I should see no paper in between your tiles today.

· Their challenge today is to find the area of their irregularly shaped figure.  There will be three different ones to choose from.
· Before they begin they must write down what shape they will use and an estimate of what the area will be, using that shape.

· When finished they must write down the actual area measurement.

Note:  There may not be enough tangram tiles for each student to fully cover their shape.  If this is the case, show students how they can trace around the outside of their tiles to completely fill in the shape’s area.

Activity one: Finding the shape of an irregularly shaped polygon. (20 min)
· A set of work sheets will be handed to each group.  The group that won the group challenge may head back to their desk first.  Dismiss by table group, handing one person a set of sheets for their table as they go.

· Handout helpers will hand out an assortment of pattern blocks to each table group.  

· Students will begin the task by choosing one patter block tile and making an estimate on their sheet.  They will then see how many of that shape fits on the traced polygon.  

· As the students are completing the task observe students:

· Note students that are struggling.  These students have difficulty with special representation in irregular shapes.

· Note students that finish quickly.  They probably have great visualization skills.

· Are the students making accurate estimations?  Do they need more instruction on estimation skills?

Differentiation:

· The worksheet has two sides.  The first has two smaller shape outlines, while the second side has one large shape.  Every student will move through the worksheet at their own pace.  I want every student to finish the first side, but the second side may only be finished by the stronger students in the class.

· Stronger students will be able to move on to the tangram puzzles, and further their special thinking skills.

· For those students who are struggling, it may be useful to pair them up with another student.  Together they can suggest different arrangements of tiles.
Filler activity: As the students finish they may choose a tangram puzzle from the math games. See if they can find a way to make the shapes shown.  

· Note: These puzzles require multiple shapes, not just one.

· Ask students to consider how they might find the area of the shapes, even though they are using a multitude of different shapes.

	Closure ( 6  min.):      
	

	Stand Up, Hand Up, Pair Up – Group Sharing (6 min)
· Put the following discussion question up on the board:

· What strategies did you use when estimating the area of your shape?

· Students will stand with their hand up.  They will find a partner by high fiving someone near them.  They will then discuss the two questions.  When finished they will put their hand up again, signaling that they need a new partner. 
· Students will have 2 minutes to share with their partner(s).  Then I will call for a freeze and ask two groups to explain what they discussed. (1 min)

· Present the second questions and have the students switch partners. (2 min)
· Was this task easy or difficult? What made it so?
· Freeze again, and ask two partners to share what they talked about. (1 min)

Points I want to touch on in this discussion:

What strategies did you use when estimating the area of your shape?
· Within the polygon we may visualize other shapes.  For instance, I can visualize a square in the middle of the polygon and roughly estimate the area of that square (using length times width), give or take a few blocks.

· I can place one or two blocks on the shape and then visualize how many it may take to cover the entire area.

Was this task easy or difficult? What made it so?

· It is sometimes difficult to decide what shape to use in the first place.  It helps to look at the perimeter of the shape and see if we can visualize shapes that might fit into those edges.

· Sometimes by experimenting with the arrangements of the blocks we can discover how the tiles are arranged by trial and error.


	Resources consulted:

	· Alberta Education.  (2007).  Planning Guide: Area.  Sample Activities for Teaching That Area is Measured in Square Units.  Online Guide to Implementation. www.learnalberta.ca
· Creative Parties: Games and Activities (Website for tangram puzzles) - http://www.fun-stuff-to-do.com/tangrams.html 


Lesson Plan 3– Date:  ____________                      

Grade/Subject: Grade 4 Math  Unit: __Measurement and 2D Shapes_        Lesson Duration: 60 min
	OUTCOMES FROM ALBERTA PROGRAM OF STUDIES 

	General Learning Outcomes

Shape and Space (Measurement): Use direct and indirect measurement to solve problems.

Describe and analyze the position and motion of objects and shapes.



	SLOs

3. Demonstrate an understanding of area of rectangular and irregular 2D shapes by:

- Recognize that area is measured in square units.
- Estimating area, using referents for cm2 or m2
- Determining and recording area in cm2 or m2

5. Demonstrate and understanding of congruency, concretely and pictorially. 
	Students Will
· Understand how to measure an irregular and regular object using cm grid paper.

· Use length x width to calculate the area of a rectangular object.

· Estimate the area of shapes using cm grid paper as a referent.

· Find rectangular objects within irregular objects and use this to estimate the area.

· Understand that congruent objects have the same area, in addition to the same shape.



	Prior Knowledge

· In the prior lesson students were introduced to the concept of area, and used tangram tiles to measure the area of a rectangular and irregularly shaped object.
· Students have an understanding of multiplication operations from prior units in grade 3 and grade 4.
· Students have been introduced to the concept of area being a measurement of length times width, but have not had to opportunity to practice it.
· From earlier in the unit, students have used cm grid paper in transformations.  The should understand the concept of congruency and symmetry.

	Materials

	Teacher

· Cm grid paper (in smart document or on overhead)
· White board marker
· Pattern blocks for students
	Student

· cm grid paper

· pattern blocks

· math journal

· pencil and eraser

	 Key Questions:

· How do we find the area of one side of the pattern block? What unit would we use?

· Is there a shortcut we could use to determine the area that does not involve individually counting the blocks?
· How might we use congruency to help us estimate the area of certain pattern blocks?
· What is the area of skin of your hand in cm2?

· Extension Question: What is the area of skin of your entire body?

	Written/Performance Assessments:  
· Observations during the group challenge - Do they have a good understanding of how to measure area then the pattern blocks are unavailable?
· Students’ tracing and measurement calculations as done on cm grid paper.

· Students estimation and calculation of the area of their hand on cm grid paper.

	PROCEDURE

	Introduction (5 min.):
	

	Group Challenge (5 min)

So far we’ve used pattern blocks to find the area of objects, but how would we find the area of one side of the pattern block? What unit would we use? Give students a few minutes to discuss the problem with their group members. 

 One member of the group will write a few ideas their group had on the board.  Another member will report on what they discussed with their groups members in our group discussion.  



	Body (     43    min.):

	Modeling: Finding the area of geometric shapes. (5 – 10 min)
· Explain that cm grid paper is another way that we can measure the area of a surface.  Just like lying tiles on surface, we can count the number of squares to measure the area in cm2.

· Model for the students how we should line up the pattern blocks on the cm grid paper.  One side of the shape should line up with a line on the grid paper.  At least one of the corners should align with a corner of the grid paper.

· Show students how certain lines we traced will bisect the cm squares vertically, horizontally, or diagonally.  By adding the halves together, we can continue to count the cm squares and determine the area.

· Ask students: Is there a shortcut we could use to determine the area that does not involve individually counting the blocks?
· Find a rectangle within the rhombus or the triangle.  Use length times width to determine the area of the rectangle.  Add to that number the number of blocks remaining in the shape.

Activity one: Finding the area of pattern blocks? (15 min)

Transition: Have the handout helpers place a variety of pattern blocks at each table.  Ask a representative from each group to come and retrieve two sheets of cm grid paper for everybody at their table.  

· The students are doing to measure the area of each of the pattern blocks.  They will use their cm grid paper to trace the object.  They will place the area measurement just below the shape on their cm grid paper.

· Have students find rectangles within the polygons that they can use to measure length time width.  Write this area inside the rectangle and then add on the squares surrounding.  (This action will allow me to see their progress in using the formula and counting on.  Weaker students may not be ready to tackle this strategy yet.)

· When students finish, have them answer the following question in their math journal today: How might we use congruency to help us estimate the area of certain pattern blocks? (We will debrief this question at the end of the lesson)

Differentiation activity:

· For strong students: give them the extension activity.

· For weaker students: suggest that they start with the square.  Then supply them with some right angle triangles to work with before moving onto the other pattern blocks.  These shapes will give them less half squares to count.  Once they are comfortable they can move on to the other pattern blocks.

· For students with fine motor skill impairments, or with vision difficulties: Have them do the same activity but with geoboards.  These may be easier to manipulate as opposed to tracing.  Moreover, students with vision difficulties could feel the outside of the shapes.

Possible filler/extension activity: Place the following problem on the board for students to discover.  Use a combination of pattern blocks to trace an irregular shape on your cm grid paper.  Calculate the area of the shape you made.

0r

Find the area of your irregular shapes from last lesson in cm2.
Activity 2: How do you find the area of skin on your hand? (15-20min)

· Now that the students have had practice with geometric shapes on the cm grid paper.  Give them the above question as a challenge.  By the end of class, they need to hand in a piece of paper showing an estimate of the area of their hand in cm2, an exact measurement, and a full sentence explanation as to how they got that answer.
· Though each individual must hand in their room, they are allowed to discuss with their partner.

· Students should come to the conclusion that the best way to tackle this question is to trace their hand on a cm grid paper to estimate the area.

· Filler activity:  If they finish their hand, they may then try finding the area of their foot as well.

Differentiation:

· It may help struggling students if you instructed them to trace their hand with their fingers closed as opposed to open. 

· Challenge strong students to estimate the area of skin on their entire body.

	Closure (6  min.):      
	

	Share: Have students return to the question they answered in their math journal and take a few minutes to share their answers with a partner.  They will then have two minutes to add to their answer if they learned anything new from their partner.  

Debrief the question with the class.  In this discussion I would like to cover:

· Congruent objects will always have the same area.

· Knowing this, I already know that 2 rhombuses make up one hexagon.  In other words, two rhombuses make a congruent shape to the hexagon.  Knowing this, I can safely assume that one rhombus will have half the area of one hexagon.

· I can use the same assumption with triangles.  I know that one triangle will have one sixth the area of one hexagon because six triangles can be used to make a shape congruent to a hexagon.

	Resources consulted:

	· Alberta Education.  (2007).  Planning Guide: Area.  Sample Activities for Teaching That Area is Measured in cm2.  Online Guide to Implementation. www.learnalberta.ca
· Estimating Area on Grids. (2008).  Math Focus 4.  Nelson.  Pg. 300
· Creative Parties: Games and Activities (Website for tangram puzzles) - http://www.fun-stuff-to-do.com/tangrams.html 


�Hi Richelle.  


You should note that I did not do the first three lesson in the units.  Instead, I did three from the middle.  These three lessons would be the beginning of Part II: Area.  





This first lesson is same lesson plan I did for my microteach.  I do not need feedback on this section.  Feel free to skip to lesson 2.





Summer 2016: Marynowski

Adapted from Wiggins and McTighe (2005)

